A survey of blind children in California provides basic information
for planning programs of prevention.
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AJOR causes of blindness in each age

* group must be fully explored before pre-
ventive efforts:‘can be productive. Planning
special educational services for blind children
requires a knowledge of the numbers of such
children in the population.

In 1954, a prevention of blindness project
was undertaken by the California State Depart-
ment of Public Health. The need to determine
the causes of blindness in children and to obtain
information on their number and age distri-
bution resulted in this study, done in 1956.

Previous surveys of blind children made by
the National Society for the Prevention of
Blindness (7, 2) have been limited necessarily
to reports from a few cooperating agencies in
each participating State. In an effort to make
this survey as comprehensive as possible, the
prevention of blindness project undertook to
gather data about all of the blind and partially
sighted children known to school districts with
special classes, the State school for the blind,
the Variety Club’s Blind Babies’ Foundation,

The authors, at the time of the survey, were associ-
ated with the prevention of blindness project, a
special assignment in the division of preventive medi-
cal services, California State Department of Public
Health in Berkeley. Mrs. Belloc and Mrs. Mattson
were respectively associate statistician and junior
public health analyst. Mr. Simmons was supervisor.
The project was financed by a grant from the W. K.
Kellogg Foundation.
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and the California State Department of Edn-
cation.

The staff of the project visited each of the
29 school districts with special classes, tran-
scribing from the medical records data on vis-
ual acuity, pathology, etiology, other handi-
capping conditions, and prognosis, as well as
age and sex of each child. Teachers and coor-
dinators were asked whether they knew of other
blind children who were not enrolled in the
special classes. Such children were included
if medical records were available which enabled
an assessment of their difficulty either in terms
of visual acuity or diagnosis. The Blind Ba-
bies’ Foundation, a voluntary agency which
provides a home counseling and teaching serv-
ice, supplied similar information for children
currently on itsrolls. The department of educa-
tion made available its file on children about
whom teachers or parents had inquired. These
records were used only if there had been com-
munication about the child during 1955 or 1956
(the 15 months preceding the survey), and suffi-
cient information had been given to establish
either or both the visual acuity and diagnosis.
Records duplicated from more than one source
were eliminated.

Although information was gathered on more
than 600 partially sighted children, this report
is limited to blind children (those with visual
acuity of 20/200 or less in the better eye with
maximum correction). Similarly, while rec-
ords were obtained on a few children over 18
years of age, this report deals only with those
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under 18. Included were 1,338 children, of

whom 568 were under the age of 6, and 770 be-
tween 6 and 17.

Coverage

These children do not represent a complete
count of the blind children in the State. At
least two sources of children known to be blind
were not included. A private nursery for blind
children in southern California reported that
it had 18 children enrolled, and 52 others on
its “cradle roll,” but refused to permit its medi-
cal records to be used for the study. Considera-
tion was given to the inclusion of children in
Sonoma, Porterville, and Pacific State Hospi-
tals, and estimates received from the superin-
tendents of these institutions indicate that there
are approximately 160 blind children in resi-
dence. These were not included partly because
it was felt that the primary handicap was not
blindness, and also it would have been difficult
to obtain complete diagnostic information on
a case-by-case basis.

That there may be as many as 200 blind chil-
dren in the State who are not enrolled in school
or known to agencies offering services to pre-
school blind children was suggested by a review
of the records in the department of education.
In addition to the 110 children about whom
there had been correspondence in 1955 or 1956,
there were 229 last discussed in correspondence
dated 1954 or earlier. It is difficult to believe
that many of these children have died or moved
from California. There was evidence that
cerebral palsy or mental retardation was pres-
ent in a fairly high proportion of these cases,
and it is possible that some are receiving care
in institutions for these conditions. It seems
likely that a substantial number of blind chil-
dren are being cared for at home or in regular
schools, without benefit of the specialized train-
ing required if they are to become self-sufficient
adults.

Even with the exclusions mentioned above,
the number of children included in the survey
yields rates of blindness considerably higher
than those found by previous studies (I, 2).
Because of the method used, these rates may be
considered to represent minimum estimates of
the number of blind children in California.
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At least 33 children in every 100,000 were blind,
with the rate among preschool children as high
as 46 in those 4 years of age (table 1).

The high rates among children 2, 3, and 4
years of age were due to the prevalence of
retrolental fibroplasia in that age group. For-
tunately, it was discovered that this condition
was caused by the use of excessive oxygen for
newborn premature infants (3). The estab-
lishment of control measures for the adminis-
tration of oxygen (4) has reduced drastically
the incidence of this condition in the 3 years
since this survey was made. Recent checks
with the two agencies in California concerned
with preschool blind children (5) revealed that
they were serving 23 children with retrolental
fibroplasia who were born in 1955, 9 born in
1956, 1 born in 1957, and so far none born in
1958. It is to be noted that children with retro-
lental fibroplasia born.in the peak years 1951-
53 are now reaching school age. Unless their
increased number is offset by decreases in blind-

Table 1. Number of blind children covered in
survey, with rates per 100,000 children, by
age, California, 1956

Total Rate per
Age, in years ! number 100,000
in survey | children 2
Total.________________ 1, 338 33
28 ®
76 ®
132 43
125 43
126 | - 46
81 30
105 38
97 35
85 30
O e 75 30
10 74 35
67 32
66 32
48 25
43 26
15 .. 38 24
16 .. 37 24
17 . 28 118
Not known (but school age)___ Y PR,

1 As of Deec. 31, 1955.

2 Based on population estimates of the California
State Department of Finance.

3 Rate not computed because coverage of very young
children is obviously less complete than for other ages.

4 Coverage of 17-year-olds is probably less complete
than for younger school-age children because many at:
this age have left school. : :
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Table 2. School status of 1,338 blind children,

California, 1956

Ages 5| Ages | Percent
School status Total | years | 6-17 | of those

and | years | 6-17

under years
Total______ ___ 1, 338 568 770 100. 0
Regular class_ .. ___ ... 75 8 67 8.7
Special program1______| 233 34 199 25. 8
Sightsaving class2.___..| 277 4 273 35. 5
School for the blind._ .| 145 5 140 18. 2
Other3.._____________ 94 77 17 2.2
Not in school_________ 445 419 26 3.4
Unknown____________ 69 21 48 6. 2

1 Regular classes with supplementary work in Braille.
2 Special classes using large-print textbooks.
3 Includes nursery schools, tutors, and so forth.

ness due to other causes in the younger ages, we
can expect during the next 10 or 12 years, as
they move through the school grades, to deal
with problems of education for a greatly in-
creased number of blind children.

It is not surprising that most of the children
were of school age and attending classes, since
the records used in the study were obtained
primarily from schools (table 2). The largest
group of children (35 percent) were enrolled
in so-called sightsaving classes, in which large-
print materials are used. Another 25 percent
were enrolled in regular classes with work in
Braille given by a special teacher. Eighteen

Table 3. Other handicapping conditions in
1,338 blind children, California, 1956

Principal other handi- Number | Percent
capping condition of total
Total . _____ . . ___ 1, 338 100. 0
Not speecified . __________ . ____. 683 51.0
None___ . __________.__ ... 426 31.8
Total known to have one or more
handicapping conditions___.__ _ 229 17. 1
Mental retardation.__________ 57 4.3
Severe mental retardation_._ . _ 22 1.6
Cerebral palsy____._ ... R 45 3.4
Epilepsy_____ ... ... 9 .7
Hard of hearing . . _ .. _. R 10 .7
Deafness_. ... . R 8 .6
Speech defeet_________ . R 6 .4
Diabetes__ . ____ . __ .. . 1 .1
Other!'_______ . . _ _ 71 5.3

! Includes congenital heart conditions, cleft palate,
loss or malformation of arm or leg, developmental
retardation, and emotional disturbances.
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percent attended the resident school for blind
children in Berkeley.

Diagnostic information was taken from
forms which differed in the various agencies.
Many of them did not provide specifically for
a description of other handicapping conditions.
More than one-half of the records had no in-
formation about such conditions. It is there-
fore probable that the figures shown in table
3 represent an understatement of the number
of these conditions present in conjunction with
visual impairment. Severe conditions, how-
ever, such as mental retardation or cerebral
palsy, would be likely to be mentioned if pres-
ent, and were indicated in almost 10 percent
of the records. Seventeen percent of all the
children surveyed were known to have one or
more handicapping conditions other thap
blindness.

Causes of Blindness

The diagnostic information given on the
medical records was coded according to the
Standard Classification of Causes of Blindness
recommended by the Committee on Statistics
of the Blind, 1956 revision. Since many records
showed multiple pathologies, it was necessary
to adopt certain arbitrary rules for selecting
the one to be coded. Congenital malformations
were given preference over infectious condi-
tions, and these in turn were coded before re-
fractive errors or muscular difficulties. Optic
nerve atrophy was not coded unless it appeared
to be primary. Retrolental fibroplasia was
coded as primary regardless of associated or
complicating conditions. Nystagmus was coded
only if it appeared alone. The etiology was
coded with an abbreviation of the standard
classification, since the number of cases did not
warrant a finer breakdown.

The sites and types of affections of eye con-
ditions are shown in table 4. Since retrolental
fibroplasia caused a large proportion of blind-
ness in the younger ages, this table divides the
children into groups 5 years of age and
younger and 6 to 17 years of age. Nearly three-
fourths of the former group were affected by
retrolental fibroplasia. Structural anomalies
accounted for more than one-quarter of the
conditions in the older age group. Retinal
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Table 4. Site and type of affection of eye conditions of 1,338 blind children, California, 1956

Number Percent
Site and type of affection
Ages 5 Ages Ages 5 Ages
Total |yearsand| 6-17 Total |yearsand| 6-17
under years under years
Total . - o _____ 1,338 568 770 100. 0 100. 0 100. 0
Structural anomalies - _ ____________________________ 249 39 210 18. 6 6.9 27.3
Myopia . - oo _____ 66 2 64 4.9 .4 8.3
Albinism _ _ _ _________ L _______ 50 [_______ 50 3.7 e 6.5
Megalophthalmos_ _ ______________________________ 46 12 34 3.4 2.1 4.4
Multiple. - - . 36 7 29 2.7 1.2 3.8
Other structural anomalies__ 51 18 33 3.8 3.2 4.3
Cornea— - - oo 12 1 11 | .9 .2 1. 4
Lens_ o _____ 158 26 132 11. 8 4.6 17.1
Cataracts._ _ _ _ oo 145 23 122 10. 8 4.0 15. 8
Other lenticular disorders___ .______________________ 13 3 10 1.0 .5 1.3
Uveal tract___ - ____ 30 3 27 2.2 .5 3.5
Retina_ _ _ _ __ o eo___ 632 438 194 47.2 77.1 25. 2
Retrolental fibroplasia (including associated or com-
plicating conditions) - - - _________________________ 547 417 130 40. 9 73. 4 16. 9
Retinal and/or macular defects or degeneration_______ 29 3 26 2.2 .5 3.4
Other retinal disorders_ _ .. ________________________ 56 18 38 4.2 3.2 4.9
Optic nerve, optic pathway, and cortical visual centers._ 104 28 76 7.8 4.9 9.9
Optic nerve atrophy . _____________________________ 83 24 59 6.2 4.2 7.7
Other optic nerve J;sorders ________________________ 21 4 17 1.6 .7 2.2
Other___ . 92 10 82 6.9 1.8 10. 6
Vitreous_ - _ oo 6 1 5 .4 .2 .6
General degenerative changes______________________ 13 3 10 1.0 .5 1.3
Macular disorders
Squint, strabismus, esophoria, esotropia___.________ 12 2 10 .9 .4 1.3
Nystagmus___________________________________. 38 3 35 2.8 .5 4.5
Other muscular disorders___ _____________________ 1 1. .1 L2
Refractive errors_ . _______________________________ 22 |- 22 1.6 |- _____ 2.9
Site not specified___________________________________ 61 23 38 4.6 4.0 4.9

conditions, including retrolental fibroplasia,
represented another 25 percent, and affections
of the lens, primarily cataracts, totaled 17
percent.

Of more importance from the standpoint of
preventive efforts are the causes of blindness
shown in table 5. Administration of excessive
oxygen was assumed to be the cause of retrolen-
tal fibroplasia in 547 children, or 41 percent of
the total in all ages. Congenital conditions
made up the next largest group, accounting for
14 percent of the preschool group and nearly
half of those in the older age group. The
etiology was unknown or unspecified in about
15 percent of the cases. It can be safely as-
sumed that many of those for whom no etiology
was given had conditions present at birth. If
the number of blind children is to be sub-
stantially reduced, some way must be found to
prevent occurrence of the conditions producing
abnormalities in the newborn.

In most of the cases in this study, excluding
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retrolental fibroplasia, the actual cause of the
blindness was unknown. It was merely re-
ported as present at birth. This is an area
in which careful, definitive research in the
causes of blindness should be undertaken. In-
fections of the mother in pregnancy were said
to be responsible for a little more than 2 per-
cent of the cases, while infections of the child
accounted for 1 percent.

Injuries, other than birth injuries, were re-
sponsible for blindness in 28 children, or 2.1
percent of the total. Since these were pre-
sumably all preventable, they warrant atten-
tion out of proportion to the small number of
cases. In nearly 40 percent of the accident
cases, the agent was not specified. Of those in
which this detail was given, 7 cases, or nearly
30 percent, were due to explosions. Of these,
four were boys between the ages of 6 and 10
who were playing with dynamite caps. Falls,
including being dropped in infancy, were re-
sponsible for 6 cases.
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- Table 5. Causes of blindness.in 1,338 blind children, California, 1956

Number Percent
Cause of blindness Ages Ages Ages Ages
Total | 5 years | 6-17 Total | 5 years | 6-17
and years and years
under under
Total - .. 1, 338 568 770 100.0 100.0 100.0
Prenatal infectious diseases_ - ________________________ 30 11 19 2.2 1.9 2.5
Postnatal infectious diseases. ... __________________ 13 2 11 1.0 .4 1.4
Birth injury _ _________ o ___. 11 3 8 .8 .5 1.0
Otherinjury______________________________________. 28 3 25 2.1 .5 3.2
Retrolental fibroplasia (excessive oxygen).________.____ 547 417 130 40.9 73.4 16.9
Neoplasms_ _ ___________ 38 15 23 2.8 2.6 3.0
General diseases, not elsewhere classified. . _ . ________ 12 1 11 .9 .2 1.4
Congenital conditions, not elsewhere classified__________ 455 79 376 34.0 13.9 48.8
Unknown or unspecified_____________________________ 204 37 167 15.2 6.5 21.7

Tables 4 and 5 were tabulated for the condi-
tion in the better eye, which is consistent with
the basis upon which the criterion for determi-
nation of blindness rests. It was recognized
that this may have caused the loss for compara-
tive purposes of a few serious conditions such
as neoplasms, in favor of the affection of the
better eye which might have a loss of vision
due to myopia. A review of the records re-
vealed that there were only 27 cases in which
the coding for the two eyes would have been
different. The net effect of changes in coding
for these 27 cases would have been negligible.
Adding the two neoplasms, for example, would
have raised the percentage attributed to this
cause from 2.8 to 3.0.

Summary.

This study was undertaken to determine the
causes of blindness among children in Califor-
nia and the number and age distribution of
such children. Data were gathered from the
medical records available in all school dis-
tricts with special classes for blind and partial-
ly sighted children, the State school for the
blind, the State department of education, and
the Variety Club’s Blind Babies’ Foundation.
While the coverage is not complete, it is be-
lieved that a very high proportion of the total
number of blind children in the State is
included.

The rate of blindness among children under
the age of 18 was found to be 33 per 100,000
with the rate among preschool children as high
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as 46 in those 4 years of age. The high rate
in the latter group is due to the large number
of children born in the years 1951-53 who were
blinded by retrolental fibroplasia, a condition
found to be due to the administration of ex-
cessive oxygen to newborns.

Congenital conditions, primarily of un-
known origin, were found to be the cause of a
large proportion of blindness in the two age
groups studied. A substantial reduction in the
number of blind children in future years can
only be achieved through the determination of
ways to prevent these conditions.

Accidents, which are responsible for a rela-
tively small number of cases, are nonetheless
important since it may be possible by the regu-
lation of such hazards as dynamite caps to pre-
vent some tragic cases of blindness in young
children.
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